Background: Patient safety remains a priority for healthcare organisations globally. There remains little consensus regarding the extent of this issue and the resultant impact on both individuals and communities. Aim: Our study aims to provide healthcare organisations and decision makers with increased information regarding predictive risk factors to enhance patient safety, and develop an organisational culture of safety. Methods: This paper reviews current literature regarding patient safety and presents predictive risk factors and recommendations for healthcare organisations globally to measure and monitor patient safety. Results: Three categories of organisational factors promoting safety culture were identified -Focusing on system/culture, management support and team work and event reporting. Conclusions: This review strove to identify and discuss the predictive risk factors for patient safety and support the importance of a positive organisational culture and strong leadership in monitoring and reducing patient care errors and improving patient care in healthcare setting.
INTRODUCTION
The issue of medical errors has increased over the past five years with the World Health Organisation (2017) addressing patient safety as one of its key global challenges, estimating medical errors cost the global healthcare system US$42 billion annually. The Australian government has revealed that preventable medical errors in hospitals are responsible for 11% of all deaths in Australia or 1 in every 9 deaths. [1] In Australia, up to three per cent of hospital admissions are due to medical errors, costing $AU1.2 billion dollars per year. The Australian government has also revealed that up to 18,000 people potentially die each year with 50,000 people experiencing a permanent harm due to medical error, how-ever, there remains no systematic national collection and linking medical error data across healthcare. This continues to impact the ability to gauge the seriousness of the current situation. [1] More than 5 million people have been killed by Western health practice in the past decade (Europe, United States, Canada, Australia, and New Zealand) and at least 20 million killed or permanently harmed globally. In addition, the economic impact due to preventable medical error and deaths is up to US$1 trillion over the past decade. [2] Although estimates of the size of the problem are often sporadic, particularly in countries in transition and economically developing nations, it is anticipated that millions of healthcare consumers worldwide experience disabilities, injuries or death due to poor healthcare. [3] In past years, safety measures have been established on retrospective data of employee fatalities and injuries in high hazard industries such as aviation, nuclear energy, and shipping. Recently, with increasing awareness of organisational, managerial, and human factors, more emphasis has been placed on predictive measures of safety rather than technical failures as primary source of error in these industries. [4] While newly established organisation such as Safer Care Victoria (2017) or the Australian Commission on Safety and Quality in Health Care in Australia recognises the importance of governance, leadership, culture, patient safety systems in delivering quality care, such approaches have received very little attention within the healthcare industry despite it being considered a high hazard industry. This has resulted in lack or absence of data to predict the occurrence of adverse health events, and lack of awareness about important relationships between organisational determinants and clinical outcomes. [5] It is important to note that a strong safety "culture" environment can be a critical element for organisational success for patient safety. [6] The aim of this study was to provide a critical appraisal of the key elements to improve patient safety culture within healthcare settings. It seeks to provide audiences with a better understanding of the importance of predictive risk factors to enhance patient safety culture. In addition, it strives to identify studies that address the risk factors that impact a positive patient safety culture, minimise patient harm, and may be a valuable tool to support developing and improving a safety culture within an organisation.
METHODS
To facilitate the identification and evaluation of potential risk factors for improving patient safety culture, the authors identified safety factors including possible approaches, and strategies that contribute to a positive patient safety culture. In addition to including explicit inclusion and exclusion criteria the approach sought to assess each individual factor in terms of its efficacy, study design and study outcomes. The databases used were researched between July 2018 and January 2019 and included: CINAHL, Cochrane, Psych-INFO, EBSCO, MEDLINE and Web of Science using the search terms "predictive risk factors", "medical errors", "patient safety climate", "organisational and/or organizational factors", "health care", and "safety culture". Studies were included: (1) If they indicated improving a culture or climate of patient safety; (2) If any used a valid measure to assess patient safety culture; (3) if any included adequate data to predict patient safety culture and climate; (4) if papers were published in English. The review also examined grey literature such as government reports, policy statements, issues papers, Doctor of Philosophy (PhD) theses.
Studies and literature were excluded if they focused on only survey development or tools to assess the culture. Initially, references were screened for relevance with literature relating to organisational factors being used as a primary source to investigate the influences of organisational factors that improved a culture of patient safety. A total of 512 studies were selected, all of which were independently screened by 2 reviewers (JK, DT). Abstracts of the 277 articles meeting the inclusion criteria were used; full-text articles were retrieved when the abstract was provided insufficient information. To assure reliability of this categorisation, an independent reviewer (JK, DT) assessed a randomly selected 20% subset of the abstracts. The disagreement proportion was 0.875. A total of 48 studies meeting the selection criteria were identified for final inclusion. An overview of the studies investigating predictive risk factors for improving patient safety is provided (see Figure 1 ).
RESULTS
Throughout the critical appraisal, three categories of organisational factors for promoting safety culture were identified:
Focusing on system/ culture: The systems and organisational centred approach assumes that humans could inevitably make mistakes or be wrong and that systems must be employed so that humans are prevented from making errors. Management support and team work: Leadership in management encourages and rewards recognition, two-way communication, senior staff involvement, feedback, non-punitive response to error, and job satisfaction. Event reporting: Reporting of adverse events, near misses, and openness, structure and frequency of reporting is the key healthcare management structure. Table 1 provides a description of the studies for predictive factors in improving quality and safety of patient and each of the three themes are discussed in detail below. Senior leaders need to become more visible to front line staff in their efforts to improve patient safety. Annemie Vlayen et al., (2015) Management support Improvements were observed for most safety culture dimensions with a major significant improvement for "Management support for patient safety".
Relihan et al., (2009) Safety climate, team work, job satisfaction
Acute medical admissions unit scored significantly higher for four of the six safety domains: p \ .01 for "teamwork climate", "safety climate" and "stress recognition" and p \ .05 for "job satisfaction". Clá udia Tartaglia Reis Sofia Guerra Paiva Paulo Sousa (2018)
Organisational learning, team work
The dimensions that proved strongest were "Teamwork within units" and "Organisational learning-continuous improvement".
Sammer et al., (2010)
Senior leadership accountability teamwork, Seven subcultures of patient safety culture were identified: (a) leadership, (b) teamwork, (c) evidence-based, (d) communication, (e) learning, (f) just, and (g) patient-centred. This study found senior leadership accountability key to an organisation-wide culture of safety.
( Closing the perception gap between healthcare leaders and staff An organisation's actual safety performance is more closely reflected in staff perceptions suggesting that frontline staff may be more aware than the leadership of actual patient safety challenges within their organisation. Closing the perception gap between healthcare leaders and staff is critical to aligning the resources and strategies required to create a true culture of safety.
Weaver et al., (2013) Communication, organisational approach
Developing a culture of safety is a core element of many efforts to improve patient safety and care quality. Incident reporting was perceived as having a positive effect on safety, not only by leading to changes in care processes but also by changing staff attitudes and knowledge.
Focusing on system/culture
Although human nature is particularly prone to error and often contributes a critical role in the occurrence of errors, blaming individuals for being human is suggested to be an ineffective approach to improve patient safety. [7] With this new focus on systems, processes are increasingly evident as factors that can have a pivotal role in reducing errors. More effective methods for improving patient safety have been found and these include developing a positive culture and increasing awareness of a desire to improving safety climate in the healthcare work environment. [8] [9] [10] [11] [12] [13] The most discussed and analysed predictive factors for a positive culture across the 48 studies focused on organisational and system factors. Twenty-five studies explicitly reported organisational factors as predictive factors for improving patient safety culture and reported them to be the most frequent contributory factors that promote a positive safety culture and prevent harm to patients. Of these, fourteen studies were systematic reviews and eleven studies did surveys on hospitals, patients, and health care staff to identify factors for patient safety in health care settings.
Studies that examined the linkages between organisational factors, medical errors and patient safety found the potential role of organisational factors in enhanced patient safety and medical error prevention are highlighted in the system approach. For example, a study of safety culture, measured using the Agency for Healthcare Research and Quality (AHRQ) Hospital Survey on Patient Safety Culture found that hospitals that scored more positively in terms of patient safety culture had lower rates of complications or adverse events. These findings support the idea that a more positive patient safety culture is associated with fewer adverse events in hospitals and improve quality and safety in healthcare. [9, 13] Other studies have confirmed that structures that focus on the effectiveness of the system and culture, rather than blaming the individual, have demonstrated noticeable improvements in safety and changed culture. [13] These suggest that the majority of errors is more accurately caused by system and process failures as opposed to human failures. [14, 15] The five most common organisational factors identified as influencing a positive patient safety outcome were: a non-punitive response to error, teamwork, leadership (management support), policies and procedures, staffing, communication and reporting. [8, 16, 17] 
Management support
There is evidence to suggest that patient safety culture is a systemic matter in complex healthcare organisations, and if human activity is not supported by senior management or systems, it will lead to significant damage on improving patient safety culture. [18] Various studies regarding the relationship between positive safety cultures and contributing factors are of significant importance to safety culture aspects such as leadership, communication and management support. [19, 20] In order to create a positive culture of patient safety and achieve a reduction in errors, the literature continually points to the role of leadership in administering a clear, supportive culture that nurtures individual efforts, [21] and one that is non-punitive. [13, 19] This result is supported Curry et al. [12] who found that hospital management and supervisor support leads to improved perceptions of safety. The link between this management support and outcomes suggests that employees are willing to report errors when they occur, but the low occurrence of such events in healthcare prevents the disclosure of healthcare mistakes. An argument that man-agement support could be the key factor for a positive safety culture is evidenced by another study [19] which showed that overall perception of safety and the safety grade were predicted by supervisor/manager expectations promoting safety both before and after the intervention.
There is strong support for this argument from two European studies [22, 23] which measured safety culture in the Belgian hospitals using validated translations of the Hospital Survey on Patient Safety Culture (HSOPSC). These studies found similar results that positive responses and improvements were observed for most safety culture dimensions with a significant improvement for "management support for patient safety". Another observational study [24] provided evidence that management support to improve safety culture can be a meaningful factor as a safety attitudes questionnaire (SAQ) survey, scored significantly higher for "teamwork climate". This result suggests that Acute Medical Assessment Unit (AMAU) staff had significantly more positive attitudes, with regard to speaking out, feeling with support from others, collaboration with their colleagues/other professions and conflict resolution. Organisational culture cannot be addressed without organisational structure, including financial arrangements, or human resource initiatives and illustrates the need for full management involvement. [25] Joint Commission on Accreditation of Healthcare Organizations (JCHAO) [26] supports the notion that a patient safety committee, which contributes a powerful role in developing cultural transformation strategies for successfully achieving a "cultural fit" between hospital managers and the staff. The findings emphasise bringing together multidisciplinary groups while recognising that organisational complexities and their clinical and administrative authority structures are necessary for promoting hospital safety culture. Given what is known regarding the influence of senior level management, Pfeiffer & Manser, [20] in their study that tested for predictive validity by analysing the relationships between safety climate measures and outcome variables, concluded that the most relevant predictor, and the best predictor for outcome measure was unit management support for patient safety.
Overall, it is widely acknowledged in literature that upper level leadership in management is a crucial driver of successful organisational change. [18, 21] Clarke [27] argues that senior leadership must first establish direction in the organisation. Predicting a safety culture therefore requires a concomitant integration of management initiative and concrete action and a well organised team work plan.
Reporting
In order to achieve an opportune organisational quality and safety learning, adverse events or near miss data should be used as a valuable tools because they may act as leading indicators and may provide insight into factors that may contribute to a positive safety culture. Regarding this acknowledgement of the importance of reporting an incident, especially a near miss will not always be reported as there are various reasons provided for not disclosing. In a study that looked at the impact of mandatory, non-confidential error reporting systems, it was found that these systems highly discouraged error reporting. [28] In this case, healthcare providers in each Australian state and territory do not have strict incident report requirements, and they are not obligated to report errors that do not meet certain criteria, such as infections, falls resulting in injuries, and problems with medication and medical devices [29] that may cause harm to patients. This leads to a lack of general information availability and helps explain, partly, why the problem is hardly noticed.
Since there is a general under-reporting of adverse medical events, such as medication errors and near misses and malpractice claims this has led to many healthcare providers not recognising the national patient safety problem as applicable to their organisation. [30] However, in the context of patient safety, where the main goal is to reduce avoidable harm resulting from healthcare, experts argue that, "events reporting" have the potential to contribute continuously to learning, and in order to facilitate effective safety learning, near miss and incident data must be interpreted as a concern and the risk factors and suggest that a culture of learning is a useful intervention for improving patient safety. [31, 32] The authors analysed five studies that evaluated different methods of critical incident reporting. All articles describing organisational processes related to incident monitoring, use of feedback to improve safety and commentary upon the effects of a lack of feedback on error reporting were included. Articles were selected on the basis of their inclusion of descriptions of how information from incident monitoring was used to improve patient safety.
Systematic review on reporting of near miss system suggested that it offers greater benefits over adverse events as it provides more opportunities to analyse the latent safety issues and adverse events, and is a "valuable tool for preventing future incident". [33] These findings were welcomed by El-Jardali et al. [4] who argued that incident reporting data set were vital as a predictive tool for systems improvements to prevent errors from reoccurring and in developing a culture of safety.
Another study concluded that incident reporting should be viewed as a tool that focuses attention on safety and has multi-level influences on organisational, team and individual practices, knowledge and attitudes. [28] The authors argued that an incident reporting system not only leads to changes in care processes, but also leads to modifying staff attitudes and knowledge, while having an overall positive effect on safety practice. [28] This finding is also consistent with a crosssectional survey [34] that found associations, such as "teamwork across units", "frequency of event reporting", "communication openness", "feedback about and learning from errors", "hospital management support for patient safety", were statistically significant, and concluded that these factors are important predictors of staff-reported safety in the Emergency Department (ED). This is also supported by Clarke, [27] who concluded that the reporting of near-miss and unsafe conditions was considered an important component of hospitalbased safety initiatives. It was also recommended that identifying risk factors for adverse events should be part of a crucial first step toward the prevention of errors, and remains vital for quality assurance. [35] From the sources reviewed, a lack of constructive feedback from incident reporting has been highlighted as hindering the willingness of staff to report in the future, however, it is apparent that incident data can be transformed into beneficial improvements in functional patient safety culture. While the solutions should focus on changing and enhancing a positive cultural environment, patient safety reporting systems that are acceptable to the organisation and easy to use among healthcare staff may assist to reduce medical errors. [27, 36] 
DISCUSSION
Overall, a number of elements were identified during the critical appraisal that contributes to predictive risk factors for a culture of patient safety. Each element identified was couched within three broad factors, which included organisational systems or culture, management and leadership, and incident reporting. As such, healthcare organisational structures need to be robust enough to develop and maintain a culture of safety, where patient safety should form a tangible building block for service delivery. Such positive culture must have safety at the forefront of all employees' minds, where blame is not perpetuated, but rather where safety and behaviours leading to safety are committed to all practices, interactions and discourses within a health service.
Embedded within the organisation, are the systems of an organisation that assist the application, enhancement, and contribution to the cultural practices of safety. For example, systems may include mitigating policies, preventative procedures, and reporting processes to prevent future errors. What may be considered a vital element or contributory to the safety systems is management initiatives, which includes not just senior management, but also middle and lower level of management within a health system. Again, like the health service building, management may be likened to the walls of the structure, which when built on the foundation remain strong and true. In this sense, the role of leadership in the management is to instil clear and supportive cultures that nurture and promote individual and team efforts and accountability concerning safety.
At the centre of leadership in management, whether formal or informal, are the communication and support that allow individuals to speak up without fear, the feeling of support by others, the capacity to collaborate with colleagues and other professionals to find solutions to safety or potential issues that may arise. The need for reporting, as the third overarching factor, may be considered like the roof within the health service building metaphor. Without such reporting processes, structures and systems in place, there is a lack of protection for employees, patients and the health system itself. Reporting systems allow harms to be detected, avoided, and mitigated.
Furthermore, these structures allow for a culture of safety to be learned among those who may be new to the service and perpetuated among those who are more seasoned employees. However, such reporting systems must be built around confidentiality, openness and no-blame which seek the opportunity to change behaviour or processes rather than mitigate poor publicity and legal actions. Although reporting does not predict safety culture, it does guide, support and enhance the capacity of individuals, teams and management to identify risk or adverse events and improve attitudes, learning, and knowledge around safety. As such, it has an effect on the culture of the health service in which it is situated.
Much like the physical and fundamental elements of a health service building, a positive culture, good leadership, and healthy systems in place are the three pillars of safety. It is the foundation, walls and roof which can ensure protection from the winds and weather and will provide safety to all patients. Although not fool-proof, these three broad factors will ensure patient safety can be achieved in the future. The challenge therefore is to ascertain if all three elements are present, robust enough, while identifying where gaps may be present and what solutions may be used to fortify and build better and safer structures now and into the future.
The growing emphasis of organisational factors in enhancing patient safety within healthcare settings have been highlighted over the last two decades. However the significant body of evidence in healthcare literature that could be considered as a practical resource for establishing the predictive risk factors for improving patient safety have not been readily utilised across health industries and countries. The findings of this review reiterates and enhances the general models of organisational safety as a leading predictor of patient safety outcomes, and this review will encourage the next phase of inquiry to establish a standardised list of contributing factors for better understanding of the patient safety phenomena in healthcare industries. Without this information, the concept of system approaches will be least likely to provide the required clear measures that we are seeking for.
Potential limitations of this review was the authors' decision not to undertake a meta-analysis. The rationale behind this is: the topics and findings of the studies included are very broad and difficult to generalise and compare, the studies involve a mix of comparisons with different comparators, outcomes are too diverse, some of the individual studies reported a risk of bias, they used different sampling strategies and were conducted in healthcare contexts at different state of development. These are situations in which meta-analysis can be an impediment to critical appraisal procedure and may generate an incorrect result.
CONCLUSIONS
With greater insight of the complexity of the sources of adverse events and their causal relation in healthcare settings, the response to improve patient safety has been directed to modern health and safety management practice that is focusing more on management and organisational factors in depth. While the findings emphasised on safety culture across healthcare industries, a majority of the reviewed literature has focused on predictors of safety culture or has looked at safety culture in general as a mediator between a system centred approach, management actions and non-blame culture for reporting.
This review seeks to address the predictive risk factors for patient safety culture and suggests that an understanding of predictive risk factors for a culture of patient safety is emerging and can be categorised into three board areas; system focus, management support, and the reporting of adverse event or near miss events leads to more positive safety cultures in healthcare organisations. As such, refining the technical skills of individual members in their organisation will not be the solution to achieving a safety culture, but required to pay greater attention to the system in which the individuals are found. In particular, evidence suggests that improving a positive culture may involve the coordinated efforts of multiple members of the healthcare team.
Currently, there is no explicit general agreement and guide about the best practice for investigating safety culture in specific healthcare contexts and many of these studies focus on safety culture or climate in general rather than examining which factors of safety culture or climate impacted those outcomes. Therefore, it is essential to initiate further research on how risk factors are most effectively measured, what are the gaps and how to utilise these data for developing the most effective patient safety culture and strategies in healthcare systems.
